INTRODUCTION w x
The work of Fred Lembeck 1 demonstrating that Ž . substance P SP is concentrated in the dorsal roots of the spinal cord, provided the first experimental observation suggesting a role of tachykinins as sensory transmitters. Nowadays it has been definitively Ž . proven that tachykinins, SP and neurokinin A NKA , act as co-transmitters released from the central endings of primary afferent neurons into the dorsal horns of the spinal cord and that these peptides w x subserve a transmitter function at this level 2 .
Since the early 1980s it was also established that tachykinins are released from the peripheral endings w x of primary afferent nerves 3᎐5 . The responses initiated by tachykinins on several target cells in the Ž periphery smooth muscle cells, vascular endothe-. lium, other neuronsrnerve endings, mast cells, etc. realize a constellation of effects known as 'neuro-Ž . genic inflammation' Fig. 1 . It is commonly accepted that the stimuli which induce a peripheral w x release of tachykinins from sensory nerve endings 6 concomitantly promote the initiation of afferent impulses, thereby determining painrvisceral sensations Ž and activating visceral reflex responses micturition, . cough, etc.; Fig. 1 . Inasmuch as the development of inflammation and painrdiscomfort proceed hand-Ž . in-hand, two logic questions to ask are: 1 can Ž peripherally released tachykinins stimulate or any-. way modulate the initiation of afferent discharge; Ž . and 2 could tachykinins modulate their own release from sensory nerves via prejunctional receptors? The aim of this article is to review the currently available literature on this topic with special emphasis on the role that tachykinins, directly or indirectly, play as modulators of visceral sensitivity.
DIRECT AND INDIRECT ACTIONS OF TACHYKININS ON PRIMARY AFFERENTS

Tachykinin receptors on sensory neurons
With the exception of the intestine, where enteric neurons provide the major source of releasable U Corresponding author.
tachykinins, the peripheral terminals of capsaicinsensitive primary afferents provide the major if not the exclusive source of releasable tachykinins in the peripheral nervous system in normal, non-inflamed w x Ž tissues 6 . Some inflammatory cells e.g. eosinophils,
. macrophages synthesize tachykinins and may eventually secrete them in the surroundings of afferent nerves during inflammation. The effective biological relevance of this non-neural source of tachykinins w x cannot be fully appreciated at the present time 7 .
The most direct way through which tachykinins activate afferent discharge is by stimulating tachykinin receptors putatively expressed by sensory neurons themselves. This option opens two possibili-Ž . ties: 1 the tachykinin receptors are expressed by those primary afferent neurons which themselves Ž . synthesize and use tachykinins as transmitters; 2 the tachykinin receptors are expressed by primary afferent neurons which do not use tachykinins as Ž . Ž . transmitters Fig. 2 . Case 1 implies the expression and existence of tachykinin autoreceptors on a population of small dark primary sensory neurons which preferentially, but not exclusively, gives origin to w x C-fiber afferents 3᎐6 and is sensitive to the stimulant and desensitizing action of capsaicin during the adult life. In fact, systemic pre-treatment of adult experimental animals with high doses of capsaicin determines an almost complete depletion of extractable tachykinin-like immunoreactive material from peripheral tissues and also determines an almost total disappearance of tachykinin-immunoreacw x tive nerve fibres in the periphery 5, 6, 8 . I'll use the Ž . term CAP-A A stands for adult , as introduced by w x Szolcsanyi 9 , as a label for this neuronal population. Neurophysiological studies have indicated that CAP-A afferents are polymodal nociceptors with conduction velocities in the C-and A ␦-fibre range.
Owing to the remarkable heterogeneity of primary Ž . afferent neurons, case 2 applies to several subpopulations of primary afferents which subserve different sensory modalities at somatic and visceral level. This functional heterogeneity is also reflected by a remarkable phenotypic heterogeneity, as revealed by the immunocytochemical detection of the expression of different peptide transmitters andror w x enzymes or surface markers 10 . Within this heterogeneous group of sensory neurons, operationally de-
